Productivity of local upland rice varieties are usually low, making farmers refrain to cultivate upland rice. This resulted in the low contribution of upland rice in production. However, farmers are still planting upland varieties of rice because of their desirability and adaptation to the environment. Therefore, we always need to develop new varieties that have high production and flavors that suit the tastes of society. The key to increase production of variety is providing sufficient nutrients during the growing period. This study aims to accelerate the availability of nutrients of organic fertilizer for the production of new upland varieties with high productivity. The study carried out in two phases and three different locations. All stages of research was setup in the field using Grid Design Divided (split plot design). In the phase-1, we determined the dose, 5, 10, and 15 tons/ha of organic fertilizer, as well as the adaptability of new varieties (genotype JT-DR-G-416 and parental varieties Jati Luhur and Dayang Rindu). The results of phase-1 showed that best dose was 15 tons/ha. Then we proceeded to the phase-2, which aimed to determine the best management practice to provide organic fertilizers such as: C1= organic fertilizer spread directly on planting plots, C2 = organic fertilizer spread over the terraced planting, then sprayed EM-4, C3 = composted organic fertilizer spread on the plots before planting. The variables measured for the study at phase-1 and phase-2 included plant height (cm), number of productive tillers/hill, the number of grains/panicle, 1000 grain weight (g), percent grain hollow/panicle (%), and grain yield per clump (g). The results showed that the new variety/genotype JT-DR-G-416 can adapt better than both parents at upland field conditions. The production of JT-DR-G-416 was increased by 7.75%, when 15 tonnes/ha of organic fertilizers was applied. Application of composted organic fertilizer could increase production by 33.22%, compared to without compost. Application of organic fertilizers followed by giving a solution of microorganisms (EM-4) could improve upland rice production by 30.56 to 32.06%.
Introduction
National food security can be achieved when food production has been reached to maxium in the region or province. South Sumatra is one of the provinces in Indonesia which has a National Food Barn Program. It can meet the needs of the population of area and there is even a surplus of more than 450,000 tons (CBS, 2010) . In 2015, rice production was also increased by 15.73% compared to 2014 (CBS, 2016) . The increasing amount of agricultural land converted into oil palm plantations, rubber, as well as settlements in recent years is causing threats to food security in South Sumatra. Therefore, efforts to take advantage of dry land as upland rice planting area expansion is an alternative that is expected to maintain food security. The is a vast dry land area in Sumatra ~385,407 ha. It has been managed down reaching 52,679 ha, or about 13.7% of the available land area (BPTP South Sumatra, 2009 ). In addition to increasing cultivated area, improvement of key factors such as upland rice farming system, such as use of improved varieties, and the correct use of fertilizers are of great importance. Cultivation of new variety is the easiest technology adopted by farmers because they are inexpensive and very practical (Agency for Agricultural Research and Development, 2007) . In Indonesia, the contribution of improved varieties to increase rice production can be demonstrated through the successful achievement of self-sufficiency in rice since 1984. During this period rice production could be more attributed to the increase in productivity compared to increase in harvested area. In periods, 1971 In periods, -2006 the increase in productivity contributed about 56.1%, whereas the increase in cultivated area and interaction both contributed 26.3% and 17.5%, respectively (Sembiring, 2008) .
Although the contribution of improved varieties has been proven to increase production, but in reality the society in many regions, particularly South Sumatra, are still using local varieties of upland rice for cultivation. It is mainly for the reason of environmental adaptation and desirability of flavor/taste. Therefore, it is necessary to pay attention to the existence or development of new varieties, which suits taste of society. These efforts have been undertaken and genotypes such as JLDR-G-416 generated from the cross between parental varieties Jati Luhur with short lifespan and high production and Dayang Rindu with very favorable taste and aroma exclusively suit taste of community. Field trials have confirmed producing ~4.0 tonnes/ha of rice cultivars with 95-100 days growing period (Gusmiatun, 2015) . A variety can express its genetic potential in a suitable environment. Therefore, environment can contribute JT-DR-G-416 genotype as potential new varieties that may generate a good yield when a suitable dosage of fertilizer is applied. Fertilizer is the key to the increased production of crops on dry land because generally, the dry land has a low level of soil fertility. The recommended fertilizer is organic fertilizer because it can provide a complete nutrient of N, P, and K, as well as other essential elements such as C, Zn, Cu, Mo, Ca, Mg, and Si. Organic material in organic fertilizers are also useful for loosening the soil, improve soil structure, texture, porosity, aeration, and soil microorganisms. They also facilitate the growth of plant roots whereas soil can store more water (Pure Yuniawati, 2003) . Wahyu (2015) reported that application of 20 tons/ha organic fertilizer in upland rice can produce up to 7 tons/ha yield. The use of organic fertilizers usually requires high dose of application due to their slow releasing nature and the ability to provide nutrients gradually and indirectly to the plants. Therefore, soils fertilized with manure can provide reliable results in the next planting season. However, the organic fertilizers can be applied at least 7-10 days before planting (Soepardi, 1983) . Nutrients of organic fertilizers can be quickly available to plants when they become composted in advance and prior to use using microorganisms (Widowati et al., 2005) . Meanwhile, the composting process takes a minimum of few months to be used as fertilizer. Therefore, there is a need to find more effective solution for the use of organic fertilizers for faster availability to plants. This study also aimed to identify the best dose of organic fertilizer, also the effectiveness of fertilization of upland rice in different ways of composted organic fertilizer with addition of composting microorganisms.
Results and discussion
Phase-1 study showed that effect of organic fertilizer dose was highly significant to growth and production, except for 1000 grain weight. Likewise genotype/varieties significantly affected growth and production of plant (Table 1) . The results of the Phase 2 study showed that the growth and production was affected more by organic fertilizer, regardless of time of application. Neither organic fertilizer nor time of application (Table 2) influence the percentage of empty grains per panicle.
Plant height (Cm)
Plant height and size of plant are easily observed as an indicator of growth and as a parameter to measure environmental influences or treatment applied. However, it is strongly influenced by genetic factors. The results showed that all varieties tested produced higher plant height in accordance with the increasing dose of organic fertilizer. Dayang Rindu has high genetic potential than Jati Luhur. Therefore, nutrients of organic fertilizer can be absorbed by plants. Therefore, Dayang Rindu varieties showed optimal genetic potential to increase plant height. In addition to nutrient content, the availability of adequate water during growth can affect the height of rice plants. Wetland can provide a water supply for the plant vegetative growth phase so that the rice plant can grow higher when compared to those grown in the dry land. Nonetheless, the soybean can grow well in dry lands as this plant shows high adaptability with environemnt, when planted in the dry land. Both in the upland field and rice paddies the Dayang Rindu varietiy reached 105.6 cm height (Fig 1) . Plants that were fertilized with composted organic manure produced 15 tonnes/ha. They showed growth compared to the fertilizer treatments that distributed directly into the ground without composting. After spreading fertilizers to the land and then spraying solution of EM-4 microorganisms, the growth of plants was almost the same as composted fertilizer. The genotype JTLDR-G-416 treated with composted organic fertilizer showed heighth of 104.36 cm. However, application of compost, sprayed with solution of microorganisms, spread to land produced a height of 102.89 cm (Fig 2) . Apparently, composted organic fertilizer can contribute to nutrients N, P and K faster making it widely available to the rice plants to grow well. According to to Widowati et al. (2005) , composting can accelerate the decomposition process of organic matter thereby increasing the nutrient content of the material. Microorganism solution added to composting, in addition to accelerating the composting process, can also increase the diversity of soil microorganisms that can support plant growth if directly applied to the soil.
Total productive tillers
The number of tillers produced by a variety is an indicator of a healthy plant growth or illness (Makarim, 2005) . In addition, environmental factors also play a role. Therefore, generally, rice grown on dry land produce a less number of tillers compared to paddy as a result of water factor under limited conditions for plant growth. Edi et al. (2015) , reported that the number of panicle produced in rice cannot be maximized if crops suffer from lack of water. From the research results we can see that genotype JT-DR-G-416 planted in dryland produces an average number of productive tillers about 9-10 panicle, but if planted in the fields it can produce an average number of productive panicles of 13-14. The same thing happened in Jati Luhur and Dayang Rindu varieties (Fig 3) . In addition to water conditions, another environmental factor that can affect the number of tillers of rice plants is soil fertility. The increasingly lush environment of plants can increase the number of productive tillers/panicles much more because of nutrient requirements can be met. The number of panicles produced under composted manure provided in advance at a dose of 15 ton/ha was 12.26 tillers. In contrast, we observed that if the organic fertilizers be directly added into the soil before composting, then the number of tillers is only 6.4. If the organic fertilizer be sprayed with microorganisms then applied to the field, then the number of productive tillers produced is 10.28. Composted organic fertilizer can provide a fairly high P element. P element plays an important role in improving the working efficiency of chloroplast functions as an absorber of solar energy in the process of photosynthesis. The energy generated in the process of photosynthesis is very important for cell division to form a new seedling. Besides the elemental P also play an active role in transferring energy into the cell (Hakim et .al., 1986) (Fig 4) .
Total grain per panicle
Growing environment affects the amount of grain produced on each rice panicle. In an environment with enough water and nutrients, the amount of grain produced is higher. Genotype JTLDR-G-416 planted in dry soil with 15 tonnes/ha organic fertilizers, produced similar number of grains per panicle such as Dayang Rindu (144-145) and Jati Luhur (148) (149) . Whereas, if they grow in paddy fields, the number of grains in each panicle increased to 149-152 ( Fig 5) . The same thing happens if the organic fertilizers applied to rice plants has already composted ( Fig 6) . According to Lakitan (1995) , the average grain size for is less affected by environmental conditions, but the number of grains per individual plant can be influenced by the environment, the air temperature, the availability of water and nutrients.
The weight of 1000 grains
The results showed that there was no difference in the average weight of 1000 grain if planted on dry land and in the fields, i.e. 26-27g (Fig 7) . This shows that the environment in the drylands can provide nutrients and enough water during grain filling. At the time of the formation of seeds, plants need nutrients and water in sufficient quantities. 1000 grain weight will increase when the humidity of groundwater is maintained during the process of plant growth, but sufficient nutrients must also be available (Roesmarkam and Yuwono, 2002) . Water serves as a transport result of photosynthesis and nutrients from cell to cell and from organ to organ (Andoko, 2005) . The results showed that if the environment can provide more nutrients, then the weight of 1000 grains of rice may also increase. Application of composted organic fertilizer increased the weight of 1000 grains up to 28.26 grams. However, no composted fertilizer, sprayed with microrganisms produced 1000 grains with weight of 27.75 grams. The direct application of manure without composting produced a 1000 grains weight of 26.69 grams (Fig 8) . The composted organic fertilizer had a low value of C/N ratio. Then if it is used as fertilizer, can quickly improve the biological, physical, and chemistry of the soil, producing a better crop production.
Percentage of empty grain
The highest percentage of the empty grain of plants grown in dry land was 7.2%, while for plants in paddy field was 6.3% (Fig 9) . This illustrates that the source (source) was still able to assimilate into unsteady supply (to sink) so that they can produce a high percentage of filled grain (Murata and Matsushima, 1978) . Increase of nutrients in the soil where rice grows in dry soil do not significantly affect the amount of grain. In this study we evidenced that providing composted organic fertilizer in rice, does not significantly affect the number of empty grains compared to plants, fertilized with composted organic fertilizer where the numbe was 5.55 to 6.39% (Fig 10) .
Wet grain weight per panicle
Heavy grain in each panicle is used as a variable that can picture crop yiled in a particular area. Heavy grain can also describe the ability of nutrient uptake by rice plants and also to save the results of photosynthesis in the form of grain. We observed that the average weight of wet rice grain per panicle cultivated in paddy field was higher, compared to dry fields, where the production of JTLDR-G-416 genotype reached to 37.78%. The averages of wet grain weight per panicle for genotype JTLDR-G-416 were 32.97 g; Dayang Rindu 28.73 g, and the weight of wet rice for Jati Luhur is 30.63 g (Fig 11) . Grain weight per hill affected the ability of plants to take advantage of environmental factors such as nutrients, water, carbon dioxide, temperature, and solar energy to perform photosynthesis. The differences in environmental factors affect carbohydrates, proteins, fats and other organic acids, which are produced from the photosynthetic process. They wil further affect the growth and productivity of plants, in this case, the grain formation. Water serves as the transport of substances (the result of photosynthesis and nutrients) from cell to cell and from organ to organ. Water transfers the photosynthesis products from the phloem to sink organ. In rice grown in paddy fields, the water requirements to transfer and disseminate the photosynthesis products are met. Thus, the formation of grain will not have any problems, increasing number of nutrients that can be transported by water. Rice plants grown in composted organic manure will produce a number of productive tillers because the growth environment is able to provide the appropriate nutrients for plant growth, then for the growth and development of a number of productive tillers, leading to higher grain weight per plant. We observed that the weight of the grain in each cluster is greater (60.51 g), if compared with plants grown without composted organic fertilizer (40.55 g), whereas not composted organic fertilizer sprayed with microorganisms after application produced the wet grain weight of 50.48 g per panicle.
Organic fertilizers applied to rice crops in the dry land at the time one week before planting makes not much different effects on the growth and yield, when compared with organic fertilizer given during the two weeks before planting. The organic fertilizer that has been composted and not composted produced results such as following: the number of productive tillers = 8.36; number of grains per panicle = 236.55 grains; 1000 grains weight = 27.57 g in the paddy field. The amount of organic material that can be passed through the process of decomposition of fertilizers two weeks prior to planting was more, compared with fertilizer given during one week before planting. Fig 1. Genotypes of uppland rice grown on multiple levels of organic fertilizer in the wetland fields. P1G1 = 5 tonnes / ha of organic fertilizer; genotype F1; P1G2 = 5 tonnes/ha of organic fertilizer; Genotype Dayang Rindu; P1G3 = 5 tonnes/ha of organic fertilizer; Genotype Jati Luhur; P2G1 = 10 t / ha of organic fertilizer genotype JTLDR-G-416; P2G2 = 10 t / ha of organic fertilizer genotype Dayang Rindu; P2G3 = 10 t / ha of organic fertilizer genotype Jati Luhur; P3G1 = 15 tonnes / ha of organic fertilizer genotype F1; P3G2 = 15 tonnes/ha of organic fertilizer genotype Dayang Rindu; P3G3 = 15 tonnes/ha of organic fertilizer genotype Jati Luhur. The weight of 1000 grains of upland rice genotypes in levels of manure in the fields and wetland. P1G1 = 5 tonnes / ha of organic fertilizer; genotype F1; P1G2 = 5 tonnes/ha of organic fertilizer; Genotype Dayang Rindu; P1G3 = 5 tonnes/ha of organ ic fertilizer; Genotype Jati Luhur; P2G1 = 10 t / ha of organic fertilizer genotype JTLDR-G-416; P2G2 = 10 t / ha of organic fertilizer genotype Dayang Rindu; P2G3 = 10 t / ha of organic fertilizer genotype Jati Luhur; P3G1 = 15 tonnes / ha of organic fertilizer genotype F1; P3G2 = 15 tonnes/ha of organic fertilizer genotype Dayang Rindu; P3G3 = 15 tonnes/ha of organic fertilizer genotype Jati Luhur. Decomposition of organic matter followed by an increase in population of organisms causes microorganisms phosphate bound in the soil. Furthermore, the results of decomposition in the form of organic acids effectively react with Fe and Al form a complex compound. Binding of Fe and Al can reduce the binding of P. Stevenson (1994) , observed that the phosphate fixation can be decreased in the presence of organic matter, because organic acids produced from the decomposition of organic material can bind with Fe and Al, so that P will be available for plant. Decomposition in the form of organic acids effectively react with Fe and Al and form a complex compound. Binding of Fe and Al can reduce the binding of P.
Materials and Methods

Phase-1 in paddy (wetland)
The phase-1 study conducted in dryland and paddy using some new varieties of upland rice seeds (genotype JTLDR-G-416), Dayang Rindu, Jati Luhur, and organic fertilizer from chicken manure. The plots divided (Split-plot design) with 9 1325 treatment combinations and repeated 3 times. In the main plot dose of organic fertilizer (P), namely: P1 = 5 tonnes/ha, P2 = 10 tonnes/ha, and P3 = 15 tonnes/ha were used. For subplots the following varieties (V) were used as follows: V1 = JTLDR-G-416, V2 = Dayang Rindu, V3 = Jati Luhur.
Traits measured
Variables consisted of: plant height (cm), number of productive tillers/hill, the number of grains/panicle, 1000 grain weight (g), percent grain vacuum (%), and the fresh weight of grain/clump (g).
Phase-2 in dry land
The same methods was used as conducted in paddy filed using a split-plot design (split-plot design) with six combination of treatments, repeated 4 times. In the main plot is the time of giving the organic fertilizer (W) as follows: W1: given at 1 week before planting, W2: given at 2 weeks before planting. As a subplot we provided organic fertilizer (C) as following: C1 = spread directly onto fields, C2 = spread to land and then sprayed with liquid microorganisms, and C3 = composted before spreading to land.
Traits measured
Plant height (cm), number of productive tillers/plant, the number of grains/panicle, 1000 grain weight (g), percent empty grains (%), and the fresh weight of grain/panicle(g).
Conclusion
The new variety JTLDRG-416 showed better adaptability and higher production than both of parental (Dayang Rindu and Jati Luhur), when grown in the fields. The organic fertilizer (manure) composted at a dose of 15 ton/ha, added one week before planting showed the best growth and production of the upland rice crop (+67%), compared to applying manure immediately one week before planting.
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